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We will now calculate the potential energy of deformation.    From (28) , (52),
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so that, for the potential energy per unit of area, we get
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In order to connect this with the change of curvature of the middle surface, we require the expression for u.    From (25),
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so that the value of u at the middle surface (r — a) is, approximately,
u=- aD .................................. (57)
Now a + u is the radius of curvature of the middle surface after deformation,
or 8! = u.    Thus
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The expression for the energy per unit area of surface is thus a_, f-
3(m + n) \  pj ' in agreement with (2); for in the present application
It is evident that the rigorous solution from which we started is available for continuing the approximation, should it be thought desirable to retain higher powers of h.
The solution of the problem of the bending of a cylindrical shell, here put forward, favours then the idea that it is only when the middle surface of a curved shell remains unextended that it is possible to express the potential energy to the order hs in terms merely of the extensions and curvatures of the middle surface.
^1^s to the manner in which the surface forces are applied. According to Mr Love's results f, the expression for the energy in the present problem should reduce to its first term; whereas (40) indicates that there is no manner of application of the surface forces by which such a result could be brought about.
